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ANA’ s Overview

Scale Quality FY2019 results

Total ANA Domestic In-Service Rate »*  On-Time @ On-Time (I_)
and International e Departure Rate Arrival Rate

Passengers" (2019) 97.4% 88.7% 87-5%

Global Global
Number of Customer Feedback Reports

ANA Domestic
Passengers™ (2019

Total ANA Group Passengers (Fy2019)

59-62 million
No.17  No.22

i ii ' Airports Served by ANA (as of the end of FY2019)

—_—

16.9% 20.1%
. 48 international airports 0, y
1 o 1 alrpOI’tS 53 domestic airports FY2015 | \dd FY2019 Compidi
| |

B Compliment
B Comment / Request
Other

Share of Domestic Passengers*2 (Fv2o19)

No. 1 (46%)

73,688 117,628 423%

p 166

26.1

21%

Number of Aircraft (as of the end of FY2019) S e .
Airports and Routes Served by Peach Aviation External Recognition

307 . (as of the end of FY2019) i
aircraft total '

. SKYTRAX (ANA, 2020)
22 airports 39 routes

5-STAR AIRLINE
for an 8th

consecutive year

By Category
« World's Best Airport Services (2019)
* Best Business Class Onboard Catering (2019)

On-Time Performance

Cirium (ANA, 2019)

CIRIUM )/
Wide-Body: 59 [ = g

Medium-Body: 107

Asia-Pacific Major Airlines

Network Category: N O L]
Mainline Category: N 0 -

Narrow-Body: 117*
Regional: 24

* Includes aircraft operated
by Peach Aviation

Worldwide Major Airlines

Network Category: N 0 .

ANA

Inspiration of JAP

ANA Mileage Club Members
(as of the end of FY2019)

36-65 million

Cargo Volume (Fy2o19)

1 ,239 thousand tons

JCSI (Japan Customer Satisfaction Index) Survey
(ANA, FY2019)

* International Aviation Division, Customer Satisfaction

No. 2

Mainline Category: N 0 .




ANA’ s Pioneering DNA Py Ay

s R, VAV e opmBliehed AVATARIN.ING
-
/ﬁ\ ANk Established ANA Buiginess Jet

aunched Drone/Air Mobility PR] <A

~—

/@ dperation of StarWars Jet ¥ I ‘ !

A

avatarin

/Am“‘-lntroduced the Boeing 787

(Launch Customer)
- Launched “Inspiration of Japan”

S (New Staggered Seats) ‘» "i
/L@. " Joined Star Alliance L AN B
/ﬁ@‘ “Marine Jumbo” painting U

(Special Airplane Livery)

& 1936 " International scheduled services " My
@ " Nippon Helicopter (NH) established | § &
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X  Advanced Air Mobility

Background




What is AAM (Advanced Air Mobility)?

> Uber proposed a concept of UAM (Urban Air Mobility) in 2016, which intends
to integrate eVTOL (Electric Vertical Take—off and Landing aircraft) into

transportation systems in urban area. (Uber White Paper) \

> Later, the concept is expanded to AAM (Advanced Air Mobility), which B

includes other applications of eVTOL, such as inter—city, regional and rural,

cargo, medical transportation. |
\ @ Advanced Air Mobility Business Cases

» There are high expectations on the concept of |
AAM (e.g. market forecast) and it attracts big .

Investment.

eeeee

Delivery

eeeeeeeeeeeeeee

ttttt
eeeeeeeeee

Inter-city

Package Delivery
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ANAS
Benefit of eVTOL

eV TOL can be defined as:

“an aircraft with multiple electric motors/rotors which provide thrust, and can
take-off and land vertically “

& Benefit of eVTOL compared with Conventional VTOL

LeS_S No _S'ngle Easier to fly Lower rotor
complexity and point of (Going to be speed
less parts failure Pilotless) P

Higher

SAFETY

More

ENVIRONMETALY

Friendly
(CO2, Noise)

ANA HOLDINGS INC. ALL RIGHTS RESERVED

Lower

COST

(Operations,
Maintenance,etc)




ANAL
How AAM will evolve?

Airspace Community

Late-Stage Certification Testing and Operational Demonstrations in Limited Environments
Aircraft certification testing and operational evaluations with conforming prototypes; procedural and technology innovation supporting future airspace

~

operations [e.g., UTM-inspired); community/market demonstrations and datacollection 4
Low Density and Complexity Commercial Operations with Assistive Automation B
Type certified aircraft; initial Part 135 operation approvals; limited markets with favorable weather and regulation; small UAM network serving urban
periphery; UTM construct and UAM routes supporting self-managed operations through controlled airspace y
Low Density, Medium Complexity Operations with Comprehensive Safety Assurance Automation 3
Operations include urban core; operational validation of advanced airspace operations and management including UTM inspired ATM, CNSI, C2, and
automation for scalable, weather-tolerant operations; few high-capacity aerodromes; noise compatible with urban soundscape; model-local regulations,

INTERMEDIATE | |
STATE Medium Density and Complexity Operations with Collaborative and Responsible Automated Systems
100s of simultanecus operations; expanded networks including closely spaced high throughput aerodromes; many UTM-inspired ATM services available,
simplified alrcraft operations for credit; low-visibility operations y

| 1| Ll |
High Density and Complexity Operations with Highly-Integrated Automated Networks -
1,000s of simultaneous operations; large-scale, highly distributed networks; high-density UTM inspired ATM; autonomous aircraft and remote, MiN fleet
management; high-weather tolerance including icing: high-volume manufacturing ~

| |
Ubiquitous UAM Operations with System-Wide Automated Optimization 1l
10,0005 of simultaneous operations (capacity limited by physical infrastructure); ad hoc landing sites; noise compatible with suburban/rural operations;
private ownership and operation models enabled; societal expectation 3
UML (UAM Maturity Level) defined by NASA 8
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ANA S el Advaallll AF Mobitity

ANA’ s Plan and Development in Japan
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Japan’s AAM Market ANAL
PwC Japan estimates that Japan’s AAM market will grow to 2.5 trillion yen in 2040

AAM Market in JPN by 2040

By 2040, the market scale of AAM may expand to 2.5 trillion yen. The key is to organize infrastructure and system requirements,
especially with passenger transportation in mind, as well as aircraft development and institutional design.

() $25B
25

[l Cargo Transportation (Service)

. Passenger Transportation (Service)

20 — W Cargo Transportation (vehicle)
. Passenger Transportation (vehicle)
Other

(2040) 15

+ RERBEOBIGH A
- F{HETIRAS
LN AR

27% T AFLEHOESE,

© ERREREPHENS

¢ $ 7B in 2030

1.0
$7B /

: C PRBELSD
0.5 .

0

20255

HEMIVILTOREZFAL (TR —CHLTREThAY—ER) %1ET

2030 2040

Source :PwC Japan 10
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ANAHD’s Use Case ANAS

Starting with the Airport Shuttle Services, we will expand Services to Intra-City/Inter-City Air Transportation,
and to On-Demand Air Taxi Services, to establish Urban Air Mobility and Advanced Air Mobility.

Description Network (image) Time to implementation
AirDort Airport Shuttle Service KIX/UKB-Yumeshima
P Provide passenger transportation services from the airport to the HND/NRT-Tokyo city
Shuttle existing heliport, or the new Vertiport, or other transportation NGO~Nagoya city 2025 and thereafter

Service hubs and convenient locations in the city.
OKA~Several resort

el [nter/Intra City Transport Service R

. ) . . o In Osaka urban area
Intra City Expanded Services in Osaka incl. urban services + Similar Services in
Tokyo, Nagoya, Okirnawa and, then other area In Chubu urban area

Transportation In Okinawa island area
Other area

2026 and beyond

On Demand Air Taxi In Tokyo urban area

OrADe?and On Demand Air Taxi Transportation Service. In Osaka urban area 2030~
I 1axi (with High Frequency + High Density Network) In Chubu urban area
In Okinawa island are
Other area
: Air Metro
Alr Metro The aircraft can carry 10 passengers like a bus or van, and will provide transportation as a 2035~

general public transportation infrastructure.

11
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Potential Network Area of airport shuttle services ANAS

Starting with the Kansai area for Expo 2025, we aim to expand to Kanto, Chubu and Okinawa. In order to
secure a "PORT" for takeoff and landing and a "BASE" for maintenance and management of the aircraft.

2025 R ; —— Late 2020s - < —
Kansai/Osaka [ _ Chubu/Nagoya Bgsmgss {__Vacation

.

- . // / ‘ ,‘- { f I.» 47
Yumeshima 100km » )
(5 1&/1 Nt '

as
R [
\ b R
KIX AP _ & v
“N/\ i
7
.'// ~

2]
" .l'

Late 2020s Experience Late 2020s \ Experience

Okinawa Kanto/Tokyo

TG Onna |
{35
J.v'_,
90Kkm NAHA AP ST
35km L SR e

. | &5 v’c-.'
"'/*\ :
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Potential Verti

Komoro
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ANAS

Tokyo Greater Area
eVTOL Potential Network
Based on Haneda Airport

Haneda—Shinjuku
—Car/Train 30-45min
- eVTOL 8minFLT

Haneda— Tsukuba
— car/Train 90—100min
- eVTOL 20minFLT

Haneda— Hakone
— Car/Train 90-120min
- eVTOL 30minFLT

min
time saving

min
time saving

- min
time saving



ANA’'s AAM (Advanced Air Mobility) Services (Conceptual Image)

uonesadQ
3PIYSA

FY21 | FY2023 | FY2024
~FY22 | |
: "’:?Jr:.rby :
| Deliverly
| of Vehicle
______ e e o ——

FY2025

FY2026~28

Osaka IR Opens

FY2030

Preparatory Works

Preparation for | | S€rvice Launch in
Service launch Osaka EXPO

Expand Operation Area
Kansai, Tokyo, Chubu, Okinawa

FAA/EASA Type
Certification
&JCAB TC

Initial Passenger

Services
(EXPO = Kansai Airport,
Kobe Airport, Downtown Osaka)

Services Expanded

(Expanded Services in Osaka incl. urban

serveces + Similar Services in Tokyo,
Nagoya, and Okinawa)

More Matured

Services
(Urban/ Regional Mobility)

jJusWwIUoJIAUg uoljesadp/uoie|nbay

Characteristics of
Operations

Pilot On-board
(Increased Automation)
Low/ Medium Density
Low/ Medium Complexity

Autonomous
(Pilotless)
High Density
High Complexity

Trial/ Simple Platform

Integration with Ground Transportation

More Sophisticated Platform

Suppbrting EIenl1ents

Initial Set of Regulations to
accommodate eVTOL

Updated Regulatory Frameworks as new technologies introduced

Existing & New Infrastructures
(Vertiport, Air Traffic Management)

Evolve as Operations/ Technologies Advanced and Regulations Updated

Currently Available Technologies/
Procedures

Higher Complexities

Advanced Technologies developed and verified to support Autonomous/ Higher density/

ANA HOLDINGS INC. ALL RIGHTS RESERVED
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Commitment to AAM by The Japanese Government ANAF

JAPANESE GOVERNMENT

Action Plan of the Growth Strategy

Realization of Society 5.0

Fintech “Air Mobility” New Work ']\jextt Ge?
Goal Styles n raseruc ur
DI 2023 : Start eVTOL Commercial Services
Market
2025 : PAX Services in Osaka EXPO 2025 |8 Open Carbon Free
COVID-19 nnovation ociety
Reforms of Social Security System for All Reinforcement of Regional Measures under

Generation Population Decline

15
ANA HOLDINGS INC. ALL RIGHTS RESERVED



Public-Private Council for Air Mobility Revolution ANAF

Major usecase

JAPANESE GOVERNMENT =
Action Plan of the Growth Strategy 2018

Established Public Private
Council for Japan’s AAM

Private sector

Public Sector

Academia/Research Institute Manufacturer/Industry
« MLIT JCAB + Shinji Suzuki Tokyo University « AIRBUS JAPAN
. METI + Wataru Nakano Keio University + SUBARU
« JAXA « BELL
Observer « SIAC + Boeing Japan
¢ Ministry of Internal Affairs and « AJATS + Uber Japan
Communications  Drone Fund ¢« CARTIVATOR
* Fire and Disaster Management Service Supplier « SkyDrive
Agencylogistics Policy Division, MLIT « ANA HOLDING « KAWASAKI HI
° GonueliFeley Buley; LA JAPAN AIRLINE - Terra Aviation
¢ City Policy Division, City Bureau, MLIT AirX . NEC
| B W+ YAMATO HoLDINGS L ACSL
. ORIX Jun, 2020

Schedule and agenda in PPC

Aug~Dec 2018 #1~#4 Aug 2019 Mar 2020 #5 Jun 2020 #6
- Made the roadmap Local Government + Business Model - Summary of FY19
- Ministry MLIT and METI also presentation - Idenfiying the issue

took the stage.

ANA HOLDINGS INC. ALL RIGHTS RESERVED 16



Roadmap toward Air-Mobility Revolution ¢
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Proposal of
Business Models by
Operators

Eyies.,

Demonstrative Experiments and Test Flights and Other
Implementations (Target: 2019)

Feedback Experiences
Accumulated from Helicopters
and Drones Business Projects

Feedback Results of Feasibility Studies

Insurances and Compensation Reliefs
.

b ( Furnishing with
Assessment on Securing » Regulation for
m Usefulness for Users o Transportation and Use
E y \ Case Business y,
5 g s 1 e 2
= Furnishing with Standard » .
c ‘E for Competence Certificate > Competence Certificate
;..'lr Z\ 7 \ v
g 5 Formulation and Examination Based on
7] International Discussions
E 4 N 4 ™\
-2 Furnishing with Safety » Type/Airworthiness
Standard of Vehicle Body - Certificate
e v \ v,

N

Commencement of Business Services
(Target: 2023)

Mid-2020s 2030s~

Expanded Utility

Mobility of People in Urbanized Areas

Mobility of People in Rural Areas

Transportation of Goods

Effective Uses for Disaster Relief, Emergency, and Leisure

Accomplishing Level Satisfying Public Acceptance
(Safety, Noise, Environment, and So Forth)

Coordinating and Maintaining
Takeoff and Landing Areas and Air
Spaces for Test Flights

Coordinating and Maintaining
Takeoff and Landing Spaces,
Air Spaces, and Radio Waves

i |

In Conformity with Current
Aviation Environment

Revising Regulation for Transportation and Use Case Business Adapted to New Business Model

Furnishing with Regulation Adapted to Technology Development Such as Remote Control from Ground
and Advanced Automatic Flight by Built-in and/or Ground System

Implementation Based on International Discussions

Revising Safety Standard and Examination Method Adapted to Technology Development

Establishment of Condition to Use Air Spaces and Radio Waves in Anticipation of
Development of Business Operation
Provision of Comprehensive Operation
Management Service

Continuous Expansion of Takeoff and Reservation of a Heliport Adapted to a New Business Model

Landing Areas (Arrangements with Local Landowners by Business Operators, and Smooth Transfer to Other

C—— Business and Service Expansion

Establishment of Fukushima Robot Test Field as a Test Flight Base

Hardware and
Software Aspects

Accomplishment of Electrified Passenger Vehicles

Transportations Such as Ground Transportation)
/ Regularized Full Operation of
Flights in Urban Areas

Expansion from Remote Islands and
Drafting Air Traffic Rules Adapted to Technology Development

Mountainous Regions to Urban Areas

Including Hybrid Propulsion

£ Technology to Secure and Certify s
)

= .U o Safety and Reliability Further Improvements of Safety and Reliability
2 g2 Technology Devel t on Built Ensuring the

oo Automatic/ echnology elopment on Built- Same Level . ; - . ot
% <38 Autonomous  in Vehicle System and Ground of Safety and gd:tar;ﬁe&Htlg:-\argi P"I:cl’it ﬁ'&:‘.)slstance with a Built-in T
s IR Sy;'tem O e Ly (o Facilitate | Quietness Remote Control from Ground [ ARitar AN Automatic Flight
g § g Management  Flights and the Like) Level as That emote Control Trom Groun fn:r;:gl‘;r:::nv:;}cles : rﬂﬁg A;lrol ance g
32 =r g‘ Required for

Q = : Technology Development to Attain Aircrafts o0 ising Di - Devel t of Batt Motor. Hvbri Weiaht Savi
o nc ruising Distance : Dev men r rid, an i vin
= L o Electrlc_ Required Cruising Distance and Quietness Tech?::Fd i(ésuasnngQ sF?rtrfe evelopment of Battery, Motor, Hybrid, and Welg aving

Prc’F""IS“:“"Satisfying Business Operation —— 09

- Improved Quietness : Development of Technologies Such as Noise Reduction of a Rotor

ANA HOLDINGS INC. ALL RIGHTS RESERVED
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0th Dec,2018 Public-Private Council for Air Mobility Revolution)
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Major Use Case dealt with by public private council ANAT

2023 Start to Initial operation

- Passenger transportation service between two points in limited areas “Multirotor type, 2passengers, All Electric, Pilot—On

*Launch of cargo transportation service in remote island areas board, MTOW5-600kg, VFR, Altitude 50-150m,
the existing Helipad

2025 Start to commercialization of transportation .Osaka Bay Area (Osaka Gity/Expo island/Airport)
" Multiple fixed—route, scheduled services, such as airport shuttle - Multirotor/Vectored Thrust, 2-5 passenger, All-Electric,
» Cargo services in urban areas. (Pilotless) Pilot On board, New Vertiport, the existing helipad, VFR,
congested airport.
2026~ Expand to transportation service/Medical and Emergency
Services

(To be defined)

2030~ More Expansion of networks and On Demand Ops
(To be defined)

18
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Public Private council for Japan’s AAM

ANASN

Public Private Council for Future Air Mobility Revolution was established in AUG 2018, released “AAM Development
Roadmap” in DEC 2018 as a result of its initial deliberation.
It plans to revise the “Roadmap” in FY2021.

Public Private Council

Working-Level

Meeting
Use Case
Meeting
| |
. : Flight
Aircraft Pilot 9 .
Safety Standard WG License WG Operatlon
Safety Standard WG

Discussed Aircraft
Certification.
JCAB Aviation

Safety and Security

Planning Division

Discussed Requirement
of Pilot and
maintenance Personnel.
JCAB Aviation Safety
and Security Planning
Division

Discussed requirement
Port/Traffic Management.
JCAB Air Navigation
Services Planning
Division

Recent work and future actions

— Each WG have identified issues to be resolved under the
current framework including regulations and procedures

for the services envisaged until 2025.

— In 2021 and onward, considerations and discussions will be
conducted and necessary actions will be taken in a timely
manner, for the resolution of those issues to help realize
commercial services of eVTOL, including setting—up of

various technical and safety standards.

— In particular, Concept of Operation of ATM for initial

stage of implementation will be finalized in FY21

19
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OSAKA EXPO 2025 and AAM

Master Plan released by the Osaka Expo Committee (December 2020) has incorporated a vertiport (the
Mobility Experience Area) for eVTOL services.

Site map

REEN WORLD ™
NG

™

OSAKA, KANSAI, JAPAN

EXPO
2025

— .

20

H88 : https://www.expo2025.or.jp/overview/masterplan/



ANAS

Osaka and other Local Governments are supportive for realization of eVTOL services

Osaka governor is aggressive to realize of eVTOL operation.
The public private council was established for OSAKA AAM.

Robot Test Field “50ha” in Fukushima.

., {#950nat

(RRF—L H1085)

ZOBHESHERE
KBRZIY EF—70 BIX

OSAKA, KANSAL JAPAN

EXPO ety
2 0 2 5 TEST FeElLD

One of the plans is to connect ISE shrine as major sight seeing
spot in Mie with nearest international airport Centrair.

There is huge population in Tokyo greater area
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Barriers and Challenges ANAZ

Short Term (Airport Shuttle Services)
Going through necessary regulatory requirements
Certification of eVTOL/ Licensing of Pilot/ Air Operator Certificate

Securing Vertiports

Flexible access to congested airports
Access to existing/ new heliport in big cities

Safe and Reliable Services

Operations in bad weather

Public Acceptance

Particularly important to access to the populated area
Safety, Environment, Privacy and Annoyance. Understanding from the public/ community

Scalable

Flexibility in ATM (Air Traffic Management) systems/ procedures, maintaining co-existance with other traffic



Barriers and Challenges ANAZ

Longer Term
(Future Services: High Density, High Complexity, Fully Automated/ Autonomous)

Update Regulatory Framework, in parallel with technological development
Vehicle Automation/ Pilotless operations/

New Technologies (V to V Com., DAA, Interface with new traffic management, etc.)

Innovative Concept in ATM
Airspace dedicated to AAM

Unique set of rules and procedure for AAM/ Automated traffic management

Safe and Reliable Services

Security
Cyber Security
Security in operations without onboard pilot
Public Acceptance
Are PAX OK with piotless operations? 23
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Thank you!

Comments or Questions




